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Introduction1
+\GUDXOLFIUDFWXULQJRUfrackingKDVEHHQJDLQLQJVLJQLȴ
FDQFHDQGFDXVLQJFRQWURYHUVLHVRYHUWKHODVWGHFDGH
6LQFHWKHPLG΅΃΃΃VWKH8QLWHG6WDWHVRI$PHULFDKDYH
EHHQH[SHULHQFLQJDVRFDOOHGshale gas boomUHVXOWLQJ
LQDVZLIWLQFUHDVHRIGRPHVWLFQDWXUDOJDVSURGXFWLRQ
DQGIDOOLQJHQHUJ\SULFHV86(Ζ$΅΃΄΅΅΃΄·)UDFNLQJKDV
EHHQFUXFLDOIRUWKLVGHYHORSPHQW5RFNIRUPDWLRQVDUH
IUDFWXUHGE\KLJKSUHVVXUHLQMHFWLRQRIDFRPSRVLWHȵXLG
LQWRDZHOOHQDEOLQJWKHȵRZDQGH[SORLWDWLRQRIRWKHUZLVH
WLJKWO\VWRUHGJDVΖ($΅΃΄΅ΆΆ+RZHYHUWKHULVNVDQG
LPSDFWDVVHVVPHQWVRIIUDFNLQJDVZHOODVIRUHFDVWVRIWKH
HFRQRPLFUHYHQXHH[SHFWHGIURPVKDOHJDVSURGXFWLRQ
DUHYDU\LQJDQGFRQWUDGLFWRU\3URSRQHQWVDQGRSSRQHQWV
RIWKHWHFKQRORJ\DQGLWVȴHOGRIDSSOLFDWLRQDUHHQJDJLQJ
LQKHDWHGGLVFXVVLRQVLQWKHPHGLDSROLWLFDODUHQDVRULQ
GLUHFWFRQIURQWDWLRQ/DQJ΅΃΄·D·Ȃ΄΃
7KLVFDVHVWXG\H[DPLQHVIUDFNLQJIRUVKDOHJDVSURGXF
WLRQLQ$XVWULDDQGWKH8.΅$OWKRXJKWKHGHEDWHVLQERWK
΄ 7KLVFKDSWHULVEDVHGRQWZRFRPSUHKHQVLYHFDVHVWXGLHVFRQ
GXFWHGZLWKLQWKH5HV$*RU$SURMHFW/DQJ΅΃΄·D΅΃΄·E
΅ 7KH$XVWULDQFDVHLVORFDWHGLQWKH:HLQYLHUWHODUHJLRQLQWKH
FRXQW\RI/RZHU$XVWULDWKH8.FDVHLVHVSHFLDOO\FRQFHUQHGZLWK
LQFLGHQWVDURXQGIUDFNLQJRSHUDWLRQVLQYDULRXVSDUWVRI(QJODQG
FDVHVVKRZVLPLODUFKDUDFWHULVWLFVWKHSRVLWLRQRIFHUWDLQ
NH\DFWRUVWKHJRYHUQDQFHDSSURDFKHVWKHXQIROGLQJRI
HYHQWVDQGWKHLURXWFRPHVGL΍HUΖQ$XVWULDDGRPHV
WLFRLODQGJDVFRPSDQ\DEDQGRQHGLWVSODQVWRSURGXFH
VKDOHJDVXVLQJDQHZO\GHYHORSHGDQGDOOHJHGO\FOHDQ
IUDFNLQJDSSURDFKDIWHUSXEOLFSURWHVWVOHGWRDOHJLVODWLRQ
DPHQGPHQWLQ΅ ΃΄΅893*΅ ΃΄΅PDNLQJDQ(QYLURQPHQ
WDOΖPSDFW$VVHVVPHQW(Ζ$PDQGDWRU\IRUDOOIUDFNLQJ
RSHUDWLRQV/DQJ΅΃΄·D΄΃Ȃ΄ΈΖQFRQWUDVWLQWKH8.RLO
DQGJDVFRPSDQLHVVXSSRUWHGE\WKHJRYHUQPHQWKDYH
EHHQSXVKLQJWKHGHYHORSPHQWRIDVKDOHJDVLQGXVWU\
GHVSLWHLWVFRQWURYHUVLDOQDWXUHDQGJURZLQJSXEOLFRS
SRVLWLRQ$IWHUWKHȴUVWDSSOLFDWLRQRIIUDFNLQJIRUVKDOH
JDVSURGXFWLRQLQ΅΃΄΄ZKLFKFDXVHGHDUWKTXDNHVDQG
ZDVIROORZHGE\DQLQYHVWLJDWLRQDQGWKHLPSOHPHQWDWLRQ
RIDPRQLWRULQJVFKHPH*UHHQHWDO΅΃΄΅'DYH\΅΃΄΅
QRQHZZHOOVKDYHEHHQIUDFNHGLQWKH8.1RQHWKHOHVV
FRPSDQLHVDQGWKHJRYHUQPHQWDUHVWLOOSXUVXLQJVKDOH
JDVSURGXFWLRQ*RVGHQ΅΃΄Έ+DUYH\΅΃΄Έ
7KLVFKDSWHUWUDFHVWKHFRQWRXUVRIWKHVRFLHWDOFRQWHVWD
WLRQRIIUDFNLQJLQ$XVWULDDQGWKH8.:HDQDO\VHKRZ
GL΍HUHQWDFWRUJURXSVPDNHVHQVHRIWKHWHFKQRORJ\LWV
7KLVFKDSWHUUHIHUVWRȊ$XVWULDȋDQGȊWKH8.ȋIRUVLPSOLFLW\DQG
EHFDXVHIUDFNLQJLQERWKFRXQWULHVLVUHJXODWHGDQGGLVFXVVHGDW
WKHQDWLRQDOOHYHO
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LPSOHPHQWDWLRQLQVKDOHJDVSURGXFWLRQDQGKRZWKH\
GHȴQHUHVSRQVLEOHGHYHORSPHQW:HVKRZKRZJRYHUQ
DQFHDWWHPSWVDQGPHDVXUHVGHDOZLWKIUDFNLQJDQGWKH
DULVLQJSXEOLFFRQWURYHUVLHVEXWDOVRKRZWKH\IDLOWRGR
VRLQDFRQVWUXFWLYHZD\ΖQGRLQJVRZHVKHGOLJKWRQWKH
FKDOOHQJHVEDUULHUVWRDQGRSSRUWXQLWLHVIRUSUDFWLVLQJ
DQGSURPRWLQJ5HVSRQVLEOH5HVHDUFKDQGΖQQRYDWLRQ55Ζ
DQGIRFXVHVSHFLDOO\RQLWVFRUHSULQFLSOHRIFRQVWUXFWLYH
DQGWUDQVIRUPDWLYHLQWHUDFWLRQ
7KHVWXG\IROORZVDTXDOLWDWLYHDSSURDFKRIVRFLRORJ\
)OLFNbHWDO΅΃΃·DQGLVEDVHGRQFRPSUHKHQVLYHGHVN 
UHVHDUFKDQGDFRPSDUDWLYHDQDO\VLVRISXEOLFDQGSR
OLWLFDOGLVFRXUVHVRQIUDFNLQJDQGVKDOHJDVSURGXFWLRQ
LQ$XVWULDDQGWKH8.'DWDZDVFROOHFWHGWKURXJKV\V
WHPDWLFGHVNUHVHDUFKDQGVRXUFHVLQFOXGHGQHZVSDSHU
DUWLFOHVSROLF\GRFXPHQWVVWUDWHJ\SDSHUVEORJHQWULHV
DQGZHESDJHVΆ
Conditions for RRI in the making:  
actors and interpretations
ΖQRUGHUWREHDEOHWRJDLQDGHHSHUXQGHUVWDQGLQJRIWKH
IUDFNLQJFRQWURYHUV\DQGWKHLPSDFWRIGL΍HUHQWJRYHU
QDQFHPHDVXUHVRQWKHKHDWHGSXEOLFGHEDWHLWLVQHFHV
VDU\WRH[DPLQHWKHVRFLHWDOFRQGLWLRQVLHWKHODQGVFDSH
RIHQJDJHGDFWRUVWKHLULQWHUSUHWDWLRQRIWKHWHFKQRORJ\
LWVLPSOHPHQWDWLRQDQGLWVLPSDFWVLQDVSHFLȴFVLWXDWLRQ
Actors landscape: proponents, opponents, and  
in-betweeners
7KHDFWRUJURXSVLQYROYHGFDQEHFDWHJRULVHGDVSURSR
QHQWVRSSRQHQWVDQGLQEHWZHHQHUVGHSHQGLQJRQKRZ
WKH\XQGHUVWDQGDQGHYDOXDWHIUDFNLQJDQGKRZWKH\GH
ȴQHDUHVSRQVLEOHZD\RIGHDOLQJZLWKLW:KHUHDVSUR
SRQHQWVZDQWIUDFNLQJIRUVKDOHJDVWREHLPSOHPHQWHG
EHFDXVHRILWVDOOHJHGEHQHȴWVDQGRSSRQHQWVWU\WRSUH
YHQWIUDFNLQJEHFDXVHRILWVSRVVLEOHQHJDWLYHLPSDFWV
LQEHWZHHQHUVDUHVRFLHWDODFWRUVZLWKRXWDFOHDUSURRU
FRQWUDSRVLWLRQ7KHLUGHFLVLRQLVFRQWLQJHQWRQIXUWKHULQ
IRUPDWLRQDERXWWKHLPSDFWVRIIUDFNLQJDQGRQWKHLPSOH
PHQWDWLRQRISURSHUUHJXODWLRQDQGFRQWUROPHFKDQLVPV
Ά $FRPSUHKHQVLYHOLVWRIVRXUFHVFDQEHIRXQGLQ/DQJ΅΃΄·D΅ ΃΄·E
ΖQ$XVWULDDQGLQWKH8.VRFLHWDODFWRUVZLWKDSRVLWLYH
DWWLWXGHWRZDUGVIUDFNLQJLQFOXGHRLODQGJDVFRPSDQLHV
DQGFRPSDQLHVIURPUHODWHGLQGXVWU\EUDQFKHVEXVLQHVV
DVVRFLDWLRQVDQGVSHFLDOLQWHUHVWJURXSVDVZHOODVWKH
UHVHDUFKHUVDQGHQJLQHHUVLQYROYHGLQWKHIXUWKHUGHYHO
RSPHQWRIIUDFNLQJ8QOLNHWKHVLWXDWLRQLQ$XVWULDLQWKH
8.WKHVHDFWRUVZHUHVXSSRUWHGE\WKHFRXQWU\ȇVFRDOL
WLRQJRYHUQPHQWRIWKH&RQVHUYDWLYH3DUW\DQGWKH/LEHUDO
'HPRFUDWV)XUWKHUPRUHVHYHUDO%ULWLVKQHZVSDSHUVKDYH
WDNHQDFOHDUSRVLWLRQLQIDYRXURIIUDFNLQJ-DVSDODQG
1HUOLFK΅΃΄·RUVWDUWHGSURIUDFNLQJFDPSDLJQV'DYLG
VRQ΅΃΄·LQ$XVWULDQHZVSDSHUVSUHVHQWDPRUHQHXWUDO
DWWLWXGH
7KHVRFLHWDODFWRUVRSSRVLQJIUDFNLQJLQFOXGHHVWDEOLVKHG
HQYLURQPHQWDO JURXSV ORFDO JUDVVURRWV DQWLIUDFNLQJ
PRYHPHQWVDQGWKHUHVSHFWLYH*UHHQ3DUWLHVΖQWKH8.
WKHUHDUHDOVRQHZVSDSHUVWKDWSUHVHQWIUDFNLQJLQDQHJD
WLYHOLJKW-DVSDODQG1HUOLFK΅΃΄·
ΖQEHWZHHQWKHVHWZRVWDQGSRLQWVDUHVRPHSROLWLFDOSDU
WLHVHJWKH8./DERXU3DUW\DQGUHVHDUFKRUJDQLVDWLRQV
LQYHVWLJDWLQJWKHLPSDFWVRIIUDFNLQJΖQ$XVWULDWKH)HG
HUDO*RYHUQPHQWȂDFRDOLWLRQRI6RFLDO'HPRFUDWLFDQGWKH
FRQVHUYDWLYH3HRSOHȇV3DUW\ȂKDVDVVXPHGDQLQWHUPHGL
DWHSRVLWLRQ$VZLOOEHGHVFULEHGODWHUWKHSUHVHQFHRID
SRZHUIXOSROLWLFDOLQWHUPHGLDU\PDNHVDODUJHGL΍HUHQFH
ZKHQGHDOLQJZLWKWKHFRQWHVWDWLRQVVXUURXQGLQJWKHLQ
WURGXFWLRQRIDQHZWHFKQRORJ\
Diverging interpretations of fracking for shale gas
7KH SHUFHSWLRQV DQG UHDVRQLQJ RI WKH GL΍HUHQW DFWRU
JURXSVHQFRPSDVVDYDULHW\RILVVXHVUDQJLQJIURPWKH
EDVLFFKDUDFWHULVWLFVRIWKHWHFKQRORJ\RIIUDFNLQJWKURXJK
LWVHQYLURQPHQWDOHFRQRPLFDQGVRFLHWDOLPSDFWVWRLWV
UHJXODWLRQDQGWKHH[LVWLQJFRQWUROPHFKDQLVPV
Old versus new:KHUHDVLWVSURSRQHQWVGHSLFWIUDFNLQJ
DVDQHVWDEOLVKHGWHFKQRORJ\ZKLFKKDVEHHQXVHGDQG
GHYHORSHGRYHUGHFDGHVLWVRSSRQHQWVSRUWUD\LWDVD
IDLUO\QHZWHFKQRORJ\7KH\DUJXHWKDWVWDWHRIWKHDUW
IUDFNLQJFRPELQHVVHYHUDOWHFKQRORJLHVLQDQRYHOZD\
DQGWKDWWKHSRVVLEOHVFDOHRIRSHUDWLRQVKDVLQFUHDVHG
WUHPHQGRXVO\7KXVWKH\GHQ\WKDWLWLVSRVVLEOHWRGUDZ
RQGHFDGHVRIH[SHULHQFHZLWKIUDFNLQJDVLWVSURSRQHQWV
FODLP
3URSRQHQWVDFNQRZOHGJHWKHUHDUH
FHUWDLQHQYLURQPHQWDODQGKHDOWKULVNVDVVRFLDWHGZLWK
IUDFNLQJEXWHVWLPDWHWKHPWREHPDQDJHDEOHDQGUH
GXFLEOHWRDPLQLPXPWKURXJKEHVWSUDFWLFHDQGFRPSOL
DQFHZLWKH[LVWLQJUHJXODWLRQ%H\RQGWKDWWKH\FODLPWKDW
QDWXUDOJDVIURPVKDOHJDVSURGXFWLRQLVWKHFOHDQHVWIRVVLO
IXHODYDLODEOHZKLFKFRXOGEHXVHGDVDQLQWHULPHQHUJ\
VRXUFHRQWKHZD\WRUHQHZDEOHHQHUJ\SURGXFWLRQLQ
VWDQWO\FRQWULEXWLQJWRWKHUHGXFWLRQRIJUHHQKRXVHJDV
*+*HPLVVLRQV
2SSRQHQWVGHSLFWIUDFNLQJDVDWHFKQRORJ\DVVRFLDWHG
ZLWKVHYHUHHQYLURQPHQWDODQGKHDOWKULVNVEHFDXVHRI
LQGXFHGVHLVPLFLW\SROOXWLRQRIZDWHUDLUDQGVRLOZLWK
FKHPLFDOVIURPWKHIUDFNLQJȵXLGWR[LFPDWHULDOZDVKHG
RXWRIWKHIUDFNHGURFNIRUPDWLRQVRUIXJLWLYHHPLVVLRQV
7KH\GRQRWEHOLHYHWKHVHULVNVFDQEHHOLPLQDWHGE\EHVW
SUDFWLFHDQGWHFKQRORJLFDOGHYHORSPHQWVXFKDVDFOHDQ
IUDFNLQJDSSURDFK2QDJOREDOVFDOHWKH\VHHVKDOHJDV
SURGXFWLRQDVDGHOD\LQJIDFWRULQWKHHQHUJ\WUDQVLWLRQ
DQGDVRXUFHRI*+*HPLVVLRQV
6XɝFLHQWYHUVXVLQVXɝFLHQWUHJXODWLRQ$VVHVVLQJWKH
HQYLURQPHQWDOULVNVRIIUDFNLQJLVDOVREDVHGXSRQWKH
HYDOXDWLRQRIH[LVWLQJUHJXODWLRQVWKHLUPHDQVRIHQIRUFH
PHQWDQGWKHDFWXDOFRPSOLDQFHRIRLODQGJDVFRPSD
QLHV3URSRQHQWVVWDWHWKDWWKHUHLVVXɝFLHQWUHJXODWLRQ
LQSODFHWKDWRSHUDWLRQVDUHPRQLWRUHGSURSHUO\DQGWKDW
FRPSDQLHVDVZHOODVLQGLYLGXDOHQJLQHHUVZDQWWRDFWUH
VSRQVLEO\DQGDUHWUDLQHGWRGRVR
2SSRQHQWVFULWLFLVHWKHH[LVWLQJUHJXODWLRQDVWRRZHDN
DQGQRWFOHDUHQRXJKWKXVSURYLGLQJORRSKROHVIRUPLV
FRQGXFW)XUWKHUPRUHWKH\DWWHVWDODFNRIIDFWXDOFRQWURO
E\JRYHUQPHQWDOERGLHVHJLQWKH8.ZKHUHPRQLWRULQJ
LVRIWHQGRQHE\RSHUDWLQJRUKLUHGFRPSDQLHV
(FRQRPLFEHQHȴWVYHUVXVGLVDGYDQWDJHV3URSRQHQWV
SXUSRUWWKDWIUDFNLQJIRUVKDOHJDVSURGXFWLRQLVHVVHQ
WLDOIRUHFRQRPLFJURZWKDQGWRUHPDLQFRPSHWLWLYHRQ
JOREDOPDUNHWV7KLVLVUHODWHGWRWKHYLVLRQRIVKDOHJDV
SURGXFWLRQDVDPHDQVRIORZHULQJHQHUJ\SULFHVDQGWKXV
UHbVWUHQJWKHQLQJEXVLQHVVHV7KH\FODLPORFDOHFRQRPLHV
DQGSRSXODWLRQVVWDQGWRSURȴWGXHWRWKHUHYHQXHIURP
WD[HVFUHDWLRQRIMREVDQGORZHUHGKRXVHKROGHQHUJ\
FRVWV)XUWKHUPRUHWKH\DOVRSRUWUD\WKLVVXSSO\RIQDWX
UDOJDVDVDSROLWLFDOLVVXHDQGDUJXHWKDWGRPHVWLFJDV
SURGXFWLRQZLOOVHFXUHWKHVXSSO\RIHQHUJ\E\GHFUHDVLQJ
WKHGHSHQGHQF\RQIRUHLJQIXHOVRXUFHV
2SSRQHQWVRQWKHRWKHUKDQGSUHGLFWDQHFRQRPLFDQG
VRFLDOGHFOLQHEHFDXVHRIIUDFNLQJ7KH\IHDUWKDWORFDO
DQGVXVWDLQDEOHEUDQFKHVRIWKHHFRQRP\HJWRXULVPRU
DJULFXOWXUHDQGWKHRYHUDOOTXDOLW\RIOLIHZLOOVX΍HUIURP
IUDFNLQJRSHUDWLRQVEHFDXVHRIHQYLURQPHQWDOSROOXWLRQ
DOWHUDWLRQRIWKHODQGVFDSHDQGLQFUHDVHGKHDY\WUDɝF
7KH\GRXEWWKDWIUDFNLQJLVHVVHQWLDOIRUHFRQRPLFJURZWK
DQGVLQNLQJHQHUJ\SULFHVDQGKLJKOLJKWFULWLFDOSURJQR
VHVRIDȊVKDOHJDVEXEEOHȋWKDWLVDERXWWREXUVW7KH\
GLVDJUHHZLWKWKHIUDFNLQJSURSRQHQWVȇYLHZRIJUHDWHU
LQGHSHQGHQFHIURPIRUHLJQIRVVLOIXHOVDQGKLJKOLJKWWKH
SUREOHPVRIEHLQJGHSHQGHQWRQODUJHSURȴWRULHQWHGRLO
DQGJDVFRPSDQLHVLQVWHDG
7KHUHDUHPDMRUFKDOOHQJHVWRDFKLHYLQJFRQVWUXFWLYHLQ
WHUDFWLRQJLYHQWKHFRQWH[WRIKRVWLOHDFWRUVZLWKVXFK
DKLJKO\SRODULVHGLQWHUSUHWDWLRQRIIUDFNLQJ7KHVHLQ
FOXGHDOLJQLQJPHDVXUHVWRWKHFRQFHUQVRIVWDNHKROGHUV
WKHOHYHORIGLVWUXVWFRQFHUQLQJWKHH[HFXWLRQRIH[LVWLQJ
JRYHUQDQFHPHFKDQLVPVDQGNQRZOHGJHFRQWHVWDWLRQ
+RZHYHUZHZLOOVKRZWKDWWKHJRYHUQDQFHRIIUDFNLQJ
FDQDOVREHDGGUHVVHGLQDZD\ZKLFKFRXOGEHDVVHVVHG
DVDVWHSWRZDUGV55Ζ
5HVSRQVLEOHUHJXODWLRQDQGVXɝFLHQWFRQWURO"
ΖQERWK$XVWULDDQGWKH8.WKHUHDUHVHYHUDOJRYHUQDQFH
DUUDQJHPHQWVWKDWDSSO\WRIUDFNLQJIRUVKDOHJDVLQFOXG
LQJKDUG·DQGVRIWODZVΈ$VIUDFNLQJDQGVKDOHJDVSUR
GXFWLRQRSHUDWLRQVHYROYHWKHVHJRYHUQDQFHPHDVXUHV
DUHVXEMHFWHGWRFKDQJHRQWKHRQHKDQGDQGDUHEHLQJ
· )RU$XVWULDVHH/DQJ΅΃΄·D΄ΉȂ΄ΌIRU(QJODQGVHH'HSDUWPHQW
RI(QHUJ\DQG&OLPDWH&KDQJH'(&&΅΃΄Ά
Έ ΖQWKH8.WKHUHLVDJXLGHOLQHE\8.2QVKRUH2LODQG*DV8.22*
΅΃΄Ά΅ ΃΄ΆDWKDWZDVLVVXHGLQFRRSHUDWLRQZLWKWKH'(&&+HDOWK
DQG6DIHW\([HFXWLYHDQG(QYLURQPHQW$JHQF\DQGWKDWVHUYHV
DVDUHIHUHQFHSRLQWIRUIUDFNLQJRSHUDWLRQV7KH$XVWULDQRLODQG
JDVFRPSDQ\209SXEOLVKHGVWUDWHJLFGRFXPHQWVFRYHULQJYDUL
RXV&65DVSHFWV209΅΃΄΄΅΃΄΅΅΃΄΅DDVZHOODVKHDOWKVDIHW\
VHFXULW\DQGHQYLURQPHQWDOLVVXHV209΅΃΄΅E+RZHYHUDOORI
WKHVHDUHQRWOHJDOO\ELQGLQJ
Ί΋ɄÔɄ1DY LJDW LQJ  WRZDUGV VKDUHG UHVSRQV LE L O L W \  LQ UHVHDUFK DQG LQQRYDW LRQ &DVH 6 WXG\ ΄ɄÔɄΊΌ
LPSOHPHQWDWLRQLQVKDOHJDVSURGXFWLRQDQGKRZWKH\
GHȴQHUHVSRQVLEOHGHYHORSPHQW:HVKRZKRZJRYHUQ
DQFHDWWHPSWVDQGPHDVXUHVGHDOZLWKIUDFNLQJDQGWKH
DULVLQJSXEOLFFRQWURYHUVLHVEXWDOVRKRZWKH\IDLOWRGR
VRLQDFRQVWUXFWLYHZD\ΖQGRLQJVRZHVKHGOLJKWRQWKH
FKDOOHQJHVEDUULHUVWRDQGRSSRUWXQLWLHVIRUSUDFWLVLQJ
DQGSURPRWLQJ5HVSRQVLEOH5HVHDUFKDQGΖQQRYDWLRQ55Ζ
DQGIRFXVHVSHFLDOO\RQLWVFRUHSULQFLSOHRIFRQVWUXFWLYH
DQGWUDQVIRUPDWLYHLQWHUDFWLRQ
7KHVWXG\IROORZVDTXDOLWDWLYHDSSURDFKRIVRFLRORJ\
)OLFNbHWDO΅΃΃·DQGLVEDVHGRQFRPSUHKHQVLYHGHVN
UHVHDUFKDQGDFRPSDUDWLYHDQDO\VLVRISXEOLFDQGSR
OLWLFDOGLVFRXUVHVRQIUDFNLQJDQGVKDOHJDVSURGXFWLRQ
LQ$XVWULDDQGWKH8.'DWDZDVFROOHFWHGWKURXJKV\V
WHPDWLFGHVNUHVHDUFKDQGVRXUFHVLQFOXGHGQHZVSDSHU
DUWLFOHVSROLF\GRFXPHQWVVWUDWHJ\SDSHUVEORJHQWULHV
DQGZHESDJHVΆ
ΖQRUGHUWREHDEOHWRJDLQDGHHSHUXQGHUVWDQGLQJRIWKH
IUDFNLQJFRQWURYHUV\DQGWKHLPSDFWRIGL΍HUHQWJRYHU
QDQFHPHDVXUHVRQWKHKHDWHGSXEOLFGHEDWHLWLVQHFHV
VDU\WRH[DPLQHWKHVRFLHWDOFRQGLWLRQVLHWKHODQGVFDSH
RIHQJDJHGDFWRUVWKHLULQWHUSUHWDWLRQRIWKHWHFKQRORJ\
LWVLPSOHPHQWDWLRQDQGLWVLPSDFWVLQDVSHFLȴFVLWXDWLRQ
7KHDFWRUJURXSVLQYROYHGFDQEHFDWHJRULVHGDVSURSR
QHQWVRSSRQHQWVDQGLQEHWZHHQHUVGHSHQGLQJRQKRZ
WKH\XQGHUVWDQGDQGHYDOXDWHIUDFNLQJDQGKRZWKH\GH
ȴQHDUHVSRQVLEOHZD\RIGHDOLQJZLWKLW:KHUHDVSUR
SRQHQWVZDQWIUDFNLQJIRUVKDOHJDVWREHLPSOHPHQWHG
EHFDXVHRILWVDOOHJHGEHQHȴWVDQGRSSRQHQWVWU\WRSUH
YHQWIUDFNLQJEHFDXVHRILWVSRVVLEOHQHJDWLYHLPSDFWV
LQEHWZHHQHUVDUHVRFLHWDODFWRUVZLWKRXWDFOHDUSURRU
FRQWUDSRVLWLRQ7KHLUGHFLVLRQLVFRQWLQJHQWRQIXUWKHULQ
IRUPDWLRQDERXWWKHLPSDFWVRIIUDFNLQJDQGRQWKHLPSOH
PHQWDWLRQRISURSHUUHJXODWLRQDQGFRQWUROPHFKDQLVPV
Ά $FRPSUHKHQVLYHOLVWRIVRXUFHVFDQEHIRXQGLQ/DQJ΅΃΄·D΅ ΃΄·E
ΖQ$XVWULDDQGLQWKH8.VRFLHWDODFWRUVZLWKDSRVLWLYH
DWWLWXGHWRZDUGVIUDFNLQJLQFOXGHRLODQGJDVFRPSDQLHV
DQGFRPSDQLHVIURPUHODWHGLQGXVWU\EUDQFKHVEXVLQHVV
DVVRFLDWLRQVDQGVSHFLDOLQWHUHVWJURXSVDVZHOODVWKH
UHVHDUFKHUVDQGHQJLQHHUVLQYROYHGLQWKHIXUWKHUGHYHO
RSPHQWRIIUDFNLQJ8QOLNHWKHVLWXDWLRQLQ$XVWULDLQWKH
8.WKHVHDFWRUVZHUHVXSSRUWHGE\WKHFRXQWU\ȇVFRDOL
WLRQJRYHUQPHQWRIWKH&RQVHUYDWLYH3DUW\DQGWKH/LEHUDO
'HPRFUDWV)XUWKHUPRUHVHYHUDO%ULWLVKQHZVSDSHUVKDYH
WDNHQDFOHDUSRVLWLRQLQIDYRXURIIUDFNLQJ-DVSDODQG
1HUOLFK΅΃΄·RUVWDUWHGSURIUDFNLQJFDPSDLJQV'DYLG
VRQ΅΃΄·LQ$XVWULDQHZVSDSHUVSUHVHQWDPRUHQHXWUDO
DWWLWXGH
7KHVRFLHWDODFWRUVRSSRVLQJIUDFNLQJLQFOXGHHVWDEOLVKHG
HQYLURQPHQWDO JURXSV ORFDO JUDVVURRWV DQWLIUDFNLQJ
PRYHPHQWVDQGWKHUHVSHFWLYH*UHHQ3DUWLHVΖQWKH8.
WKHUHDUHDOVRQHZVSDSHUVWKDWSUHVHQWIUDFNLQJLQDQHJD
WLYHOLJKW-DVSDODQG1HUOLFK΅΃΄·
ΖQEHWZHHQWKHVHWZRVWDQGSRLQWVDUHVRPHSROLWLFDOSDU
WLHVHJWKH8./DERXU3DUW\DQGUHVHDUFKRUJDQLVDWLRQV
LQYHVWLJDWLQJWKHLPSDFWVRIIUDFNLQJΖQ$XVWULDWKH)HG
HUDO*RYHUQPHQWȂDFRDOLWLRQRI6RFLDO'HPRFUDWLFDQGWKH
FRQVHUYDWLYH3HRSOHȇV3DUW\ȂKDVDVVXPHGDQLQWHUPHGL
DWHSRVLWLRQ$VZLOOEHGHVFULEHGODWHUWKHSUHVHQFHRID
SRZHUIXOSROLWLFDOLQWHUPHGLDU\PDNHVDODUJHGL΍HUHQFH
ZKHQGHDOLQJZLWKWKHFRQWHVWDWLRQVVXUURXQGLQJWKHLQ
WURGXFWLRQRIDQHZWHFKQRORJ\
7KH SHUFHSWLRQV DQG UHDVRQLQJ RI WKH GL΍HUHQW DFWRU
JURXSVHQFRPSDVVDYDULHW\RILVVXHVUDQJLQJIURPWKH
EDVLFFKDUDFWHULVWLFVRIWKHWHFKQRORJ\RIIUDFNLQJWKURXJK
LWVHQYLURQPHQWDOHFRQRPLFDQGVRFLHWDOLPSDFWVWRLWV
UHJXODWLRQDQGWKHH[LVWLQJFRQWUROPHFKDQLVPV
:KHUHDVLWVSURSRQHQWVGHSLFWIUDFNLQJ
DVDQHVWDEOLVKHGWHFKQRORJ\ZKLFKKDVEHHQXVHGDQG
GHYHORSHGRYHUGHFDGHVLWVRSSRQHQWVSRUWUD\LWDVD
IDLUO\QHZWHFKQRORJ\7KH\DUJXHWKDWVWDWHRIWKHDUW
IUDFNLQJFRPELQHVVHYHUDOWHFKQRORJLHVLQDQRYHOZD\
DQGWKDWWKHSRVVLEOHVFDOHRIRSHUDWLRQVKDVLQFUHDVHG
WUHPHQGRXVO\7KXVWKH\GHQ\WKDWLWLVSRVVLEOHWRGUDZ
RQGHFDGHVRIH[SHULHQFHZLWKIUDFNLQJDVLWVSURSRQHQWV
FODLP
Safe versus unsafe3URSRQHQWVDFNQRZOHGJHWKHUHDUH
FHUWDLQHQYLURQPHQWDODQGKHDOWKULVNVDVVRFLDWHGZLWK
IUDFNLQJEXWHVWLPDWHWKHPWREHPDQDJHDEOHDQGUH
GXFLEOHWRDPLQLPXPWKURXJKEHVWSUDFWLFHDQGFRPSOL
DQFHZLWKH[LVWLQJUHJXODWLRQ%H\RQGWKDWWKH\FODLPWKDW
QDWXUDOJDVIURPVKDOHJDVSURGXFWLRQLVWKHFOHDQHVWIRVVLO
IXHODYDLODEOHZKLFKFRXOGEHXVHGDVDQLQWHULPHQHUJ\
VRXUFHRQWKHZD\WRUHQHZDEOHHQHUJ\SURGXFWLRQLQ
VWDQWO\FRQWULEXWLQJWRWKHUHGXFWLRQRIJUHHQKRXVHJDV
*+*HPLVVLRQV
2SSRQHQWVGHSLFWIUDFNLQJDVDWHFKQRORJ\DVVRFLDWHG
ZLWKVHYHUHHQYLURQPHQWDODQGKHDOWKULVNVEHFDXVHRI
LQGXFHGVHLVPLFLW\SROOXWLRQRIZDWHUDLUDQGVRLOZLWK
FKHPLFDOVIURPWKHIUDFNLQJȵXLGWR[LFPDWHULDOZDVKHG
RXWRIWKHIUDFNHGURFNIRUPDWLRQVRUIXJLWLYHHPLVVLRQV
7KH\GRQRWEHOLHYHWKHVHULVNVFDQEHHOLPLQDWHGE\EHVW
SUDFWLFHDQGWHFKQRORJLFDOGHYHORSPHQWVXFKDVDFOHDQ
IUDFNLQJDSSURDFK2QDJOREDOVFDOHWKH\VHHVKDOHJDV
SURGXFWLRQDVDGHOD\LQJIDFWRULQWKHHQHUJ\WUDQVLWLRQ
DQGDVRXUFHRI*+*HPLVVLRQV
6XɝFLHQWYHUVXVLQVXɝFLHQWUHJXODWLRQ$VVHVVLQJWKH
HQYLURQPHQWDOULVNVRIIUDFNLQJLVDOVREDVHGXSRQWKH
HYDOXDWLRQRIH[LVWLQJUHJXODWLRQVWKHLUPHDQVRIHQIRUFH
PHQWDQGWKHDFWXDOFRPSOLDQFHRIRLODQGJDVFRPSD
QLHV3URSRQHQWVVWDWHWKDWWKHUHLVVXɝFLHQWUHJXODWLRQ
LQSODFHWKDWRSHUDWLRQVDUHPRQLWRUHGSURSHUO\DQGWKDW
FRPSDQLHVDVZHOODVLQGLYLGXDOHQJLQHHUVZDQWWRDFWUH
VSRQVLEO\DQGDUHWUDLQHGWRGRVR
2SSRQHQWVFULWLFLVHWKHH[LVWLQJUHJXODWLRQDVWRRZHDN
DQGQRWFOHDUHQRXJKWKXVSURYLGLQJORRSKROHVIRUPLV
FRQGXFW)XUWKHUPRUHWKH\DWWHVWDODFNRIIDFWXDOFRQWURO
E\JRYHUQPHQWDOERGLHVHJLQWKH8.ZKHUHPRQLWRULQJ
LVRIWHQGRQHE\RSHUDWLQJRUKLUHGFRPSDQLHV
(FRQRPLFEHQHȴWVYHUVXVGLVDGYDQWDJHV3URSRQHQWV
SXUSRUWWKDWIUDFNLQJIRUVKDOHJDVSURGXFWLRQLVHVVHQ
WLDOIRUHFRQRPLFJURZWKDQGWRUHPDLQFRPSHWLWLYHRQ
JOREDOPDUNHWV7KLVLVUHODWHGWRWKHYLVLRQRIVKDOHJDV
SURGXFWLRQDVDPHDQVRIORZHULQJHQHUJ\SULFHVDQGWKXV
UHbVWUHQJWKHQLQJEXVLQHVVHV7KH\FODLPORFDOHFRQRPLHV
DQGSRSXODWLRQVVWDQGWRSURȴWGXHWRWKHUHYHQXHIURP
WD[HVFUHDWLRQRIMREVDQGORZHUHGKRXVHKROGHQHUJ\
FRVWV)XUWKHUPRUHWKH\DOVRSRUWUD\WKLVVXSSO\RIQDWX
UDOJDVDVDSROLWLFDOLVVXHDQGDUJXHWKDWGRPHVWLFJDV
SURGXFWLRQZLOOVHFXUHWKHVXSSO\RIHQHUJ\E\GHFUHDVLQJ
WKHGHSHQGHQF\RQIRUHLJQIXHOVRXUFHV
2SSRQHQWVRQWKHRWKHUKDQGSUHGLFWDQHFRQRPLFDQG
VRFLDOGHFOLQHEHFDXVHRIIUDFNLQJ7KH\IHDUWKDWORFDO
DQGVXVWDLQDEOHEUDQFKHVRIWKHHFRQRP\HJWRXULVPRU
DJULFXOWXUHDQGWKHRYHUDOOTXDOLW\RIOLIHZLOOVX΍HUIURP
IUDFNLQJRSHUDWLRQVEHFDXVHRIHQYLURQPHQWDOSROOXWLRQ
DOWHUDWLRQRIWKHODQGVFDSHDQGLQFUHDVHGKHDY\WUDɝF
7KH\GRXEWWKDWIUDFNLQJLVHVVHQWLDOIRUHFRQRPLFJURZWK
DQGVLQNLQJHQHUJ\SULFHVDQGKLJKOLJKWFULWLFDOSURJQR
VHVRIDȊVKDOHJDVEXEEOHȋWKDWLVDERXWWREXUVW7KH\
GLVDJUHHZLWKWKHIUDFNLQJSURSRQHQWVȇYLHZRIJUHDWHU
LQGHSHQGHQFHIURPIRUHLJQIRVVLOIXHOVDQGKLJKOLJKWWKH
SUREOHPVRIEHLQJGHSHQGHQWRQODUJHSURȴWRULHQWHGRLO
DQGJDVFRPSDQLHVLQVWHDG
De facto governance of fracking:  
challenges and approaches
7KHUHDUHPDMRUFKDOOHQJHVWRDFKLHYLQJFRQVWUXFWLYHLQ
WHUDFWLRQJLYHQWKHFRQWH[WRIKRVWLOHDFWRUVZLWKVXFK
DKLJKO\SRODULVHGLQWHUSUHWDWLRQRIIUDFNLQJ7KHVHLQ
FOXGHDOLJQLQJPHDVXUHVWRWKHFRQFHUQVRIVWDNHKROGHUV
WKHOHYHORIGLVWUXVWFRQFHUQLQJWKHH[HFXWLRQRIH[LVWLQJ
JRYHUQDQFHPHFKDQLVPVDQGNQRZOHGJHFRQWHVWDWLRQ
+RZHYHUZHZLOOVKRZWKDWWKHJRYHUQDQFHRIIUDFNLQJ
FDQDOVREHDGGUHVVHGLQDZD\ZKLFKFRXOGEHDVVHVVHG
DVDVWHSWRZDUGV55Ζ
5HVSRQVLEOHUHJXODWLRQDQGVXɝFLHQWFRQWURO"
ΖQERWK$XVWULDDQGWKH8.WKHUHDUHVHYHUDOJRYHUQDQFH
DUUDQJHPHQWVWKDWDSSO\WRIUDFNLQJIRUVKDOHJDVLQFOXG
LQJKDUG·DQGVRIWODZVΈ$VIUDFNLQJDQGVKDOHJDVSUR
GXFWLRQRSHUDWLRQVHYROYHWKHVHJRYHUQDQFHPHDVXUHV
DUHVXEMHFWHGWRFKDQJHRQWKHRQHKDQGDQGDUHEHLQJ
· )RU$XVWULDVHH/DQJ΅΃΄·D΄ΉȂ΄ΌIRU(QJODQGVHH'HSDUWPHQW
RI(QHUJ\DQG&OLPDWH&KDQJH'(&&΅΃΄Ά
Έ ΖQWKH8.WKHUHLVDJXLGHOLQHE\8.2QVKRUH2LODQG*DV8.22*
΅΃΄Ά΅ ΃΄ΆDWKDWZDVLVVXHGLQFRRSHUDWLRQZLWKWKH'(&&+HDOWK
DQG6DIHW\([HFXWLYHDQG(QYLURQPHQW$JHQF\DQGWKDWVHUYHV
DVDUHIHUHQFHSRLQWIRUIUDFNLQJRSHUDWLRQV7KH$XVWULDQRLODQG
JDVFRPSDQ\209SXEOLVKHGVWUDWHJLFGRFXPHQWVFRYHULQJYDUL
RXV&65DVSHFWV209΅΃΄΄΅΃΄΅΅΃΄΅DDVZHOODVKHDOWKVDIHW\
VHFXULW\DQGHQYLURQPHQWDOLVVXHV209΅΃΄΅E+RZHYHUDOORI
WKHVHDUHQRWOHJDOO\ELQGLQJ
΋΃ɄÔɄ1DY LJDW LQJ  WRZDUGV VKDUHG UHVSRQV LE L O L W \  LQ UHVHDUFK DQG LQQRYDW LRQ &DVH 6 WXG\ ΄ɄÔɄ΋΄
FKDOOHQJHGE\GL΍HUHQWVRFLHWDODQGSROLWLFDODFWRUVZLWKLQ
WKHGHEDWHRQWKHRWKHUKDQG
7KH$XVWULDQIHGHUDOJRYHUQPHQWWRRNXSDSRVLWLRQLQ
EHWZHHQWKHSURSRQHQWVDQGRSSRQHQWVRIIUDFNLQJDQG
WULHGWRȴQGDFRQVHQVXV0DNLQJ(Ζ$PDQGDWRU\QHLWKHU
IXOȴOOHGWKHGHPDQGVRISURSRQHQWVSHUPLVVLRQQRU
RSSRQHQWVSURKLELWLRQΖQVWHDGLWSRVWSRQHGWKHȴQDO
GHFLVLRQ$OWKRXJKLWLVQRWFOHDUZKHWKHUWKLVGHFLVLRQ
DQGLWVRXWFRPHȂSXWWLQJIUDFNLQJSODQVLQ$XVWULDRQ
KROGȂLVresponsibleΉRUQRWWKHQRZREOLJDWRU\(Ζ$GRHV
SURPRWHWKHLQFOXVLRQRIWKHD΍HFWHGORFDOSRSXODWLRQDQG
FRQVLGHUDWLRQRIWKHZLGHULPSDFWVRIDQGDOWHUQDWLYHVWR
IUDFNLQJRSHUDWLRQV7KHVHIHDWXUHVFDQEHUHJDUGHGDV
RQHVWHSWRZDUGV55Ζ
ΖQWKH8.LQFRQWUDVWWKHJRYHUQPHQWKDVEHHQSURSRVLQJ
DQGSXVKLQJIUDFNLQJDUJXPHQWDWLYHO\E\DGDSWLQJOHJLVOD
WLRQDQGE\LQWURGXFLQJVXSSRUWLQJDGPLQLVWUDWLYHERGLHV
7KHJRYHUQPHQWHVWDEOLVKHGDQ2ɝFHRI8QFRQYHQWLRQDO
2LODQG*DVWRKHOSWKHLQGXVWU\E\VLPSOLI\LQJWKHUHJX
ODWRU\SURFHVV'(&&΅΃΄΅΅΃΄ΆΖQ΅΃΄ΈLWSDVVHGWKH
ΖQIUDVWUXFWXUH$FWZKLFKDPRQJRWKHUWKLQJVDOORZVFRP
SDQLHVWRGULOOΆ΃΃PHWUHVKRUL]RQWDOO\DQGEHORZSULYDWH
SURSHUW\ZLWKRXWVHHNLQJSHUPLVVLRQRIWKHODQGRZQHU
7KH8.JRYHUQPHQWKDVDOVRSXVKHGȴQDQFLDOLQFHQWLYHV
IRUORFDOFRXQFLOVLH΄΃΃΃΃΃*%3IRULQLWLDOZHOOGULOOLQJ
΄΃΃SHUFHQWRIEXVLQHVVUDWHVIURPIUDFNLQJRSHUDWLRQV
DQGRQHSHUFHQWUHYHQXHIURPJDVSURGXFWLRQ8.22*
΅΃΄ΆD
7KHDSSURDFKRIWKH8.JRYHUQPHQWDQGWKHRLODQGJDV
FRPSDQLHVKDV DJJUDYDWHGSXEOLF FRQWURYHUV\E\QRW
DGHTXDWHO\DGGUHVVLQJWKHH[LVWLQJFULWLFLVPVRIIUDFNLQJ
UHJXODWLRQ2SSRQHQWVGHSLFWWKHȴQDQFLDOLQFHQWLYHVDV
EULEHVWRORFDOFRXQFLOVZKLFKPLJKWWKHQEHWHPSWHGWR
WXUQDEOLQGH\HWRHQYLURQPHQWDODQGKHDOWKFRQFHUQV
7KLVPHDVXUHGRHVQRWDGGUHVVWKHLUGRXEWVLQFOXGLQJ
IHDUVRIORVLQJORFDODQGPRUHVXVWDLQDEOHEUDQFKHVRIWKH
HFRQRP\DQGWULJJHUVWKHFULWLFLVPRIȊWDPHȋVDIHW\DQG
HQYLURQPHQWDOUHJXODWLRQVΖQJHQHUDORSSRQHQWVDUJXH
WKDWWKHUHLVDODFNRILQGHSHQGHQWPRQLWRULQJDQGFRQWURO
Ή 1HLWKHUSURSRQHQWVQRURSSRQHQWVDVVHVVWKLVGHFLVLRQSRVLWLYHO\
7KHIRUPHUFULWLFLVHWKHFHVVDWLRQRIRSHUDWLRQVWKH\GHHPQHFHV
VDU\DQGWKHODWWHUIHDUUHQHZHGDWWHPSWVWRSURGXFHVKDOHJDV
LQ$XVWULDDWDODWHUSRLQWLQWLPH
WKDWJRYHUQPHQWDOERGLHVDUHLQDGHTXDWHO\HTXLSSHGWR
IXOȴOWKLVIXQFWLRQDQGWKDWRSHUDWLRQDOJXLGHOLQHVDUH
LQVXɝFLHQW$Q\WKLQJWKDWFDQEHFRQVWUXHGDVDȊEULEHȋRI
ORFDODXWKRULWLHVZKLFKSOD\DQLPSRUWDQWUROHLQJUDQWLQJ
SHUPLVVLRQWRGULOODQGIUDFNLVGHWULPHQWDOWRWKHDLPRI
VDIHJXDUGLQJRSHUDWLRQV
Knowledge contestation
ΖQWKHLULQWHUSUHWDWLRQDQGDVVHVVPHQWRIIUDFNLQJGL΍HU
HQWDFWRUJURXSVLQFRUSRUDWHGL΍HUHQWVWRFNVRINQRZO
HGJHEHFDXVHWKH\YDU\LQWKHLUHYDOXDWLRQRIWKHDYDLODEOH
VWXGLHVUHSRUWVHWF$OWKRXJKERWKSURSRQHQWVDQGRS
SRQHQWVFRQWHVWWKHUHVHDUFKPHWKRGVGDWDDQGUHVXOWV
WKDWFRQWUDGLFWWKHLURZQSRVLWLRQWKHODWWHUPRUHRIWHQ
KLJKOLJKWDOOHJHGO\ȵDZHGUHVHDUFKUHVXOWV
:KLOHWKHUHDUHIHZVFLHQWLȴFVWXGLHVRUUHSRUWVRQWKH
VSHFLȴFVLWXDWLRQLQ$XVWULDWKHUHDUHVHYHUDOIRUWKH8.
LQFOXGLQJUHSRUWVE\WKH5R\DO6RFLHW\DQG5R\DO$FDGHP\
RI(QJLQHHULQJ56ɋɋ5$(΅΃΄΅DQG3XEOLF+HDOWK(QJODQG
.LEEOHHWDO΅΃΄·1HYHUWKHOHVVWKLVSUHVXPHGLQIRUPD
WLRQDGYDQWDJHKDVQRWUHVXOWHGLQDPRUHIDFWEDVHGDQG
FDOPGHEDWHRQIUDFNLQJKHUH7KHYDOLGLW\YHUDFLW\DQG
FRPSUHKHQVLYHQHVVRIWKHSUHVHQWHGHYLGHQFHDUHVWLOO
VXEMHFWWRLQWHQVHTXHVWLRQLQJLQGLFDWLQJGLVDJUHHPHQW
RQZKHWKHUWKHDYDLODEOHNQRZOHGJHSURYLGHVDVXɝFLHQW
EDVLVIRULQIRUPHGGHFLVLRQPDNLQJ
7KHDGYHUVHDWWLWXGHRIRSSRQHQWVWRZDUGVVWXGLHVLQID
YRXURIIUDFNLQJLVVXSSRUWHGE\VHYHUDOFLUFXPVWDQFHV
2SSRQHQWVKLJKOLJKWWKHSHUVRQDODQGȴQDQFLDOOLQNVEH
WZHHQUHVHDUFKHUVFRQGXFWLQJDVVHVVPHQWVRQYDULRXVDV
SHFWVRIIUDFNLQJDQGWKHRLODQGJDVLQGXVWU\DQGSRUWUD\
WKHPDVLPSDUWLDODQGQRWWUXVWZRUWK\LQWKH8.WKH\XVH
WKHGHURJDWLYHWHUPȊ)UDFNDGHPLFVȋ7KHVDPHDSSOLHVWR
UHVHDUFKFRQGXFWHGLQRUDXWKRULVHGE\RUJDQLVDWLRQVRU
SXEOLFDXWKRULWLHVOLQNHGWRSROLWLFDODFWRUVZLWKDFOHDUSUR
IUDFNLQJSRVLWLRQ2SSRQHQWVDOVRGHHPWKHH[LVWLQJGDWD
DQGUHVHDUFKUHVXOWVQHLWKHUFRPSUHKHQVLYHQRUREMHFWLYH
EHFDXVHWKH\VWDWHWKDWFHUWDLQDVSHFWVKDYHQRWEHHQ
FRYHUHGHJWKHZLGHULPSDFWRIVKDOHJDVSURGXFWLRQ
RQFOLPDWHFKDQJHRUWKHORFDOHFRQRPLHV7LOOPDQQHWDO
΅΃΄·DQGWKDWGDWDLVRIWHQFROOHFWHGDQGSURYLGHGE\RLO
DQGJDVFRPSDQLHV
:KHQLQWURGXFHGLQWRWKHDOUHDG\SRODULVHGGHEDWHLQ
IRUPDWLRQWKDWPHHWVVRPHRIWKHVHFULWHULDWHQGVWRLQ
FUHDVHWKHVRFLHWDOWHQVLRQVDQGFRQȵLFWVEHWZHHQWKH
LQYROYHGDFWRUVUDWKHUWKDQFRQWULEXWLQJWRFRQVWUXFWLYH
LQWHUDFWLRQ5HVHDUFKHUVSURGXFLQJVWXGLHVRIWKLVNLQGDV
ZHOODVDFWRUVUHIHUULQJWRWKHPDUHDFFXVHGRISDUWLVDQ
VKLSDQGKLGLQJVWUDWHJLFFRQVLGHUDWLRQVXQGHUWKHSUHWH[W
RIVFLHQFHZKLFKLQVRPHFLUFXPVWDQFHVOHDGVWRPXWXDO
UHFULPLQDWLRQDQGHYHQWXDOO\DFRPPXQLFDWLYHEORFNDGH
6HYHUDOPDWWHUVHPHUJHIURPORRNLQJDWWKHFDVHVRIIUDFN
LQJLQ$XVWULDDQGWKH8.WKDWKDYHWREHDGGUHVVHGLQ
RUGHUWRQDYLJDWHWKHJRYHUQDQFHRIUHVHDUFKDQGLQQRYD
WLRQWRZDUGV55Ζ7KHGLYHUJHQWLQWHUSUHWDWLRQVRIIUDFNLQJ
DQGLWVLPSDFWVOLHDWWKHKHDUWRIWKLVFRQWURYHUV\7KH
FRQWLQXHGFRQWHVWDWLRQRIGHȴQLWLRQVVFLHQWLȴFNQRZO
HGJHDQGRWKHULQIRUPDWLRQLPSHGHVRUHYHQSUHYHQWV
FRQVWUXFWLYHLQWHUDFWLRQVEHWZHHQRSSRVLQJDFWRUVDQG
HQKDQFHVWKHGLYLVLRQ/RRNLQJDWWKHFULWLFDORSSRQHQWVȇ
DVVHVVPHQWRI8.JRYHUQPHQWȇVJRYHUQDQFHDSSURDFKHV
DGHHSVHDWHGGLVWUXVWRIJRYHUQPHQWDQGWKHFRPSDQLHV
LQYROYHGEHFRPHVDSSDUHQW
6WDUWLQJIURPWKHVHDQDO\WLFDOUHVXOWVLWLVSRVVLEOHWRGUDZ
PRUHJHQHUDOOHVVRQVIRU55ΖJRYHUQDQFHDQGHVSHFLDOO\
IRUIDFLOLWDWLQJDQGHQKDQFLQJFRPPXQLFDWLRQEHWZHHQ
VWDNHKROGHUVLQYROYHGLQGHEDWHVRQ5	ΖGHYHORSPHQWV
DQGGHFLVLRQPDNLQJ
55ΖJRYHUQDQFHPHDVXUHVKDYHWRUHFRJQLVHDQGFRQ
VLGHUWKHGLYHUVHDQGGLYHUJLQJLQWHUSUHWDWLRQVRIWKH
LVVXHDWVWDNH2WKHUZLVHLQDGGUHVVLQJRQHDVSHFWHJ
ȴQDQFLDOSDUWLFLSDWLRQWKH\PLJKWSURYRNHRXWUDJHFRQ
FHUQLQJDQRWKHULPSRUWDQWRQHHJVDIHW\DQGHQYLURQ
PHQWDOSURWHFWLRQ
$GRSWLQJUHVROXWLRQVODZVRUJXLGHOLQHVWKDWUHJXODWHWKH
LPSOHPHQWDWLRQRIDFHUWDLQWHFKQRORJ\DUHQRWHQRXJK
WRDGGUHVVVRFLHWDOFRQFHUQVΖWLVDOVRQHFHVVDU\WRKDYH
DQDXWKRULW\WKDWPRQLWRUVDQGFRQWUROVFRPSDQLHVȇFRP
SOLDQFHZLWKWKHVHUXOHVΖQWKLVUHJDUGWKHLQGHSHQGHQFH
RIWKLVDXWKRULW\LVHVVHQWLDOWRHQVXUHVRFLHWDOFRQȴGHQFH
LQLWVH΍HFWLYHQHVV
7KHQHXWUDOLW\RIUHVHDUFKHUVDQGUHVHDUFKRUJDQLVDWLRQV
FRQGXFWLQJDVVHVVPHQWVRIWKHLPSDFWVDQGULVNVRID
WHFKQRORJ\LVFUXFLDOWRJHQHUDWHDFFHSWHGNQRZOHGJH
WKDWFDQVHUYHDVWKHEDVHIRUPHDQLQJIXOLQWHUDFWLRQEH
WZHHQRSSRVLQJVRFLHWDOJURXSV7KLVFRXOGEHHQVXUHG
E\WKHLQGHSHQGHQWIXQGLQJRIUHVHDUFKE\DWUXVWHG
ERG\QRWVHUYLQJWKHVSHFLȴFLQWHUHVWVRIFHUWDLQVWDNH
KROGHUV7KHUHVHDUFKRQGL΍HUHQWDVSHFWVDQGLPSDFWV
RIWKHWHFKQRORJ\PXVWKDYHDEURDGVFRSHDOLJQHGWR
WKHGHPDQGVRIWKHVWDNHKROGHUV
$LPLQJ WR IDFLOLWDWHPHDQLQJIXO LQWHUDFWLRQGRHVQRW
PHDQWKDWDFWLYLWLHVVKRXOGVWULYHWRHUDGLFDWHFRQWUR
YHUV\$VREVHUYHGLQWKH$XVWULDQFDVHSXEOLFDQGSROLWL
FDOFRQWURYHUVLHVFDQEHDGULYLQJIDFWRUIRUOHJLVODWLYH
FKDQJHVSURPRWLQJ55ΖΖQWKLVUHJDUGDSRZHUIXODFWRU
WDNLQJXSDQHXWUDOVWDQFHLQEHWZHHQFRQȵLFWLQJJURXSV
LVEHQHȴFLDODVDPHGLDWRUEHFDXVHLWKDVWKHFDSDELOLW\
WRXQGHUWDNHFKDQJHDORQJDPLGGOHZD\
΋΃ɄÔɄ1DY LJDW LQJ  WRZDUGV VKDUHG UHVSRQV LE L O L W \  LQ UHVHDUFK DQG LQQRYDW LRQ &DVH 6 WXG\ ΄ɄÔɄ΋΄
FKDOOHQJHGE\GL΍HUHQWVRFLHWDODQGSROLWLFDODFWRUVZLWKLQ
WKHGHEDWHRQWKHRWKHUKDQG
7KH$XVWULDQIHGHUDOJRYHUQPHQWWRRNXSDSRVLWLRQLQ
EHWZHHQWKHSURSRQHQWVDQGRSSRQHQWVRIIUDFNLQJDQG
WULHGWRȴQGDFRQVHQVXV0DNLQJ(Ζ$PDQGDWRU\QHLWKHU
IXOȴOOHGWKHGHPDQGVRISURSRQHQWVSHUPLVVLRQQRU
RSSRQHQWVSURKLELWLRQΖQVWHDGLWSRVWSRQHGWKHȴQDO
GHFLVLRQ$OWKRXJKLWLVQRWFOHDUZKHWKHUWKLVGHFLVLRQ
DQGLWVRXWFRPHȂSXWWLQJIUDFNLQJSODQVLQ$XVWULDRQ
KROGȂLV ΉRUQRWWKHQRZREOLJDWRU\(Ζ$GRHV
SURPRWHWKHLQFOXVLRQRIWKHD΍HFWHGORFDOSRSXODWLRQDQG
FRQVLGHUDWLRQRIWKHZLGHULPSDFWVRIDQGDOWHUQDWLYHVWR
IUDFNLQJRSHUDWLRQV7KHVHIHDWXUHVFDQEHUHJDUGHGDV
RQHVWHSWRZDUGV55Ζ
ΖQWKH8.LQFRQWUDVWWKHJRYHUQPHQWKDVEHHQSURSRVLQJ
DQGSXVKLQJIUDFNLQJDUJXPHQWDWLYHO\E\DGDSWLQJOHJLVOD
WLRQDQGE\LQWURGXFLQJVXSSRUWLQJDGPLQLVWUDWLYHERGLHV
7KHJRYHUQPHQWHVWDEOLVKHGDQ2ɝFHRI8QFRQYHQWLRQDO
2LODQG*DVWRKHOSWKHLQGXVWU\E\VLPSOLI\LQJWKHUHJX
ODWRU\SURFHVV'(&&΅΃΄΅΅΃΄ΆΖQ΅΃΄ΈLWSDVVHGWKH
ΖQIUDVWUXFWXUH$FWZKLFKDPRQJRWKHUWKLQJVDOORZVFRP
SDQLHVWRGULOOΆ΃΃PHWUHVKRUL]RQWDOO\DQGEHORZSULYDWH
SURSHUW\ZLWKRXWVHHNLQJSHUPLVVLRQRIWKHODQGRZQHU
7KH8.JRYHUQPHQWKDVDOVRSXVKHGȴQDQFLDOLQFHQWLYHV
IRUORFDOFRXQFLOVLH΄΃΃΃΃΃*%3IRULQLWLDOZHOOGULOOLQJ
΄΃΃SHUFHQWRIEXVLQHVVUDWHVIURPIUDFNLQJRSHUDWLRQV
DQGRQHSHUFHQWUHYHQXHIURPJDVSURGXFWLRQ8.22*
΅΃΄ΆD
7KHDSSURDFKRIWKH8.JRYHUQPHQWDQGWKHRLODQGJDV
FRPSDQLHVKDV DJJUDYDWHGSXEOLF FRQWURYHUV\E\QRW
DGHTXDWHO\DGGUHVVLQJWKHH[LVWLQJFULWLFLVPVRIIUDFNLQJ
UHJXODWLRQ2SSRQHQWVGHSLFWWKHȴQDQFLDOLQFHQWLYHVDV
EULEHVWRORFDOFRXQFLOVZKLFKPLJKWWKHQEHWHPSWHGWR
WXUQDEOLQGH\HWRHQYLURQPHQWDODQGKHDOWKFRQFHUQV
7KLVPHDVXUHGRHVQRWDGGUHVVWKHLUGRXEWVLQFOXGLQJ
IHDUVRIORVLQJORFDODQGPRUHVXVWDLQDEOHEUDQFKHVRIWKH
HFRQRP\DQGWULJJHUVWKHFULWLFLVPRIȊWDPHȋVDIHW\DQG
HQYLURQPHQWDOUHJXODWLRQVΖQJHQHUDORSSRQHQWVDUJXH
WKDWWKHUHLVDODFNRILQGHSHQGHQWPRQLWRULQJDQGFRQWURO
Ή 1HLWKHUSURSRQHQWVQRURSSRQHQWVDVVHVVWKLVGHFLVLRQSRVLWLYHO\
7KHIRUPHUFULWLFLVHWKHFHVVDWLRQRIRSHUDWLRQVWKH\GHHPQHFHV
VDU\DQGWKHODWWHUIHDUUHQHZHGDWWHPSWVWRSURGXFHVKDOHJDV
LQ$XVWULDDWDODWHUSRLQWLQWLPH
WKDWJRYHUQPHQWDOERGLHVDUHLQDGHTXDWHO\HTXLSSHGWR
IXOȴOWKLVIXQFWLRQDQGWKDWRSHUDWLRQDOJXLGHOLQHVDUH
LQVXɝFLHQW$Q\WKLQJWKDWFDQEHFRQVWUXHGDVDȊEULEHȋRI
ORFDODXWKRULWLHVZKLFKSOD\DQLPSRUWDQWUROHLQJUDQWLQJ
SHUPLVVLRQWRGULOODQGIUDFNLVGHWULPHQWDOWRWKHDLPRI
VDIHJXDUGLQJRSHUDWLRQV
ΖQWKHLULQWHUSUHWDWLRQDQGDVVHVVPHQWRIIUDFNLQJGL΍HU
HQWDFWRUJURXSVLQFRUSRUDWHGL΍HUHQWVWRFNVRINQRZO
HGJHEHFDXVHWKH\YDU\LQWKHLUHYDOXDWLRQRIWKHDYDLODEOH
VWXGLHVUHSRUWVHWF$OWKRXJKERWKSURSRQHQWVDQGRS
SRQHQWVFRQWHVWWKHUHVHDUFKPHWKRGVGDWDDQGUHVXOWV
WKDWFRQWUDGLFWWKHLURZQSRVLWLRQWKHODWWHUPRUHRIWHQ
KLJKOLJKWDOOHJHGO\ȵDZHGUHVHDUFKUHVXOWV
:KLOHWKHUHDUHIHZVFLHQWLȴFVWXGLHVRUUHSRUWVRQWKH
VSHFLȴFVLWXDWLRQLQ$XVWULDWKHUHDUHVHYHUDOIRUWKH8.
LQFOXGLQJUHSRUWVE\WKH5R\DO6RFLHW\DQG5R\DO$FDGHP\
RI(QJLQHHULQJ56ɋɋ5$(΅΃΄΅DQG3XEOLF+HDOWK(QJODQG
.LEEOHHWDO΅΃΄·1HYHUWKHOHVVWKLVSUHVXPHGLQIRUPD
WLRQDGYDQWDJHKDVQRWUHVXOWHGLQDPRUHIDFWEDVHGDQG
FDOPGHEDWHRQIUDFNLQJKHUH7KHYDOLGLW\YHUDFLW\DQG
FRPSUHKHQVLYHQHVVRIWKHSUHVHQWHGHYLGHQFHDUHVWLOO
VXEMHFWWRLQWHQVHTXHVWLRQLQJLQGLFDWLQJGLVDJUHHPHQW
RQZKHWKHUWKHDYDLODEOHNQRZOHGJHSURYLGHVDVXɝFLHQW
EDVLVIRULQIRUPHGGHFLVLRQPDNLQJ
7KHDGYHUVHDWWLWXGHRIRSSRQHQWVWRZDUGVVWXGLHVLQID
YRXURIIUDFNLQJLVVXSSRUWHGE\VHYHUDOFLUFXPVWDQFHV
2SSRQHQWVKLJKOLJKWWKHSHUVRQDODQGȴQDQFLDOOLQNVEH
WZHHQUHVHDUFKHUVFRQGXFWLQJDVVHVVPHQWVRQYDULRXVDV
SHFWVRIIUDFNLQJDQGWKHRLODQGJDVLQGXVWU\DQGSRUWUD\
WKHPDVLPSDUWLDODQGQRWWUXVWZRUWK\LQWKH8.WKH\XVH
WKHGHURJDWLYHWHUPȊ)UDFNDGHPLFVȋ7KHVDPHDSSOLHVWR
UHVHDUFKFRQGXFWHGLQRUDXWKRULVHGE\RUJDQLVDWLRQVRU
SXEOLFDXWKRULWLHVOLQNHGWRSROLWLFDODFWRUVZLWKDFOHDUSUR
IUDFNLQJSRVLWLRQ2SSRQHQWVDOVRGHHPWKHH[LVWLQJGDWD
DQGUHVHDUFKUHVXOWVQHLWKHUFRPSUHKHQVLYHQRUREMHFWLYH
EHFDXVHWKH\VWDWHWKDWFHUWDLQDVSHFWVKDYHQRWEHHQ
FRYHUHGHJWKHZLGHULPSDFWRIVKDOHJDVSURGXFWLRQ
RQFOLPDWHFKDQJHRUWKHORFDOHFRQRPLHV7LOOPDQQHWDO
΅΃΄·DQGWKDWGDWDLVRIWHQFROOHFWHGDQGSURYLGHGE\RLO
DQGJDVFRPSDQLHV
:KHQLQWURGXFHGLQWRWKHDOUHDG\SRODULVHGGHEDWHLQ
IRUPDWLRQWKDWPHHWVVRPHRIWKHVHFULWHULDWHQGVWRLQ
FUHDVHWKHVRFLHWDOWHQVLRQVDQGFRQȵLFWVEHWZHHQWKH
LQYROYHGDFWRUVUDWKHUWKDQFRQWULEXWLQJWRFRQVWUXFWLYH
LQWHUDFWLRQ5HVHDUFKHUVSURGXFLQJVWXGLHVRIWKLVNLQGDV
ZHOODVDFWRUVUHIHUULQJWRWKHPDUHDFFXVHGRISDUWLVDQ
VKLSDQGKLGLQJVWUDWHJLFFRQVLGHUDWLRQVXQGHUWKHSUHWH[W
RIVFLHQFHZKLFKLQVRPHFLUFXPVWDQFHVOHDGVWRPXWXDO
UHFULPLQDWLRQDQGHYHQWXDOO\DFRPPXQLFDWLYHEORFNDGH
Conclusion and lessons for RRI  
governance
6HYHUDOPDWWHUVHPHUJHIURPORRNLQJDWWKHFDVHVRIIUDFN
LQJLQ$XVWULDDQGWKH8.WKDWKDYHWREHDGGUHVVHGLQ
RUGHUWRQDYLJDWHWKHJRYHUQDQFHRIUHVHDUFKDQGLQQRYD
WLRQWRZDUGV55Ζ7KHGLYHUJHQWLQWHUSUHWDWLRQVRIIUDFNLQJ
DQGLWVLPSDFWVOLHDWWKHKHDUWRIWKLVFRQWURYHUV\7KH
FRQWLQXHGFRQWHVWDWLRQRIGHȴQLWLRQVVFLHQWLȴFNQRZO
HGJHDQGRWKHULQIRUPDWLRQLPSHGHVRUHYHQSUHYHQWV
FRQVWUXFWLYHLQWHUDFWLRQVEHWZHHQRSSRVLQJDFWRUVDQG
HQKDQFHVWKHGLYLVLRQ/RRNLQJDWWKHFULWLFDORSSRQHQWVȇ
DVVHVVPHQWRI8.JRYHUQPHQWȇVJRYHUQDQFHDSSURDFKHV
DGHHSVHDWHGGLVWUXVWRIJRYHUQPHQWDQGWKHFRPSDQLHV
LQYROYHGEHFRPHVDSSDUHQW
6WDUWLQJIURPWKHVHDQDO\WLFDOUHVXOWVLWLVSRVVLEOHWRGUDZ
PRUHJHQHUDOOHVVRQVIRU55ΖJRYHUQDQFHDQGHVSHFLDOO\
IRUIDFLOLWDWLQJDQGHQKDQFLQJFRPPXQLFDWLRQEHWZHHQ
VWDNHKROGHUVLQYROYHGLQGHEDWHVRQ5	ΖGHYHORSPHQWV
DQGGHFLVLRQPDNLQJ
 55ΖJRYHUQDQFHPHDVXUHVKDYHWRUHFRJQLVHDQGFRQ
VLGHUWKHGLYHUVHDQGGLYHUJLQJLQWHUSUHWDWLRQVRIWKH
LVVXHDWVWDNH2WKHUZLVHLQDGGUHVVLQJRQHDVSHFWHJ
ȴQDQFLDOSDUWLFLSDWLRQWKH\PLJKWSURYRNHRXWUDJHFRQ
FHUQLQJDQRWKHULPSRUWDQWRQHHJVDIHW\DQGHQYLURQ
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΅΃΃Ό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΄ΌΌ΋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΅΃΃Ό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0XQLHVD)΅΃΃Ί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΅΃΄΃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΄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΅΃΄΃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΅΃΄΅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)URP.LHUNHJDDUG
WR2΍VKRUH(QJLQHHULQJΖQ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DQG&RKHVLRQȂVWUDWHJ\IRU'HQPDUNLQWKH*OREDO
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1DQR(WKLFVΊ΄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΅΃΃Ό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΅΃΄΅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5HVHDUFKWKULYHVRQWKHLQWHJUDWLRQRI
QDWXUDODQGVRFLDOVFLHQFHV ΖQ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΅΃΃·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΅΃΃·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GRQ
*DUVWHQ&-DFREVVRQ.΅΃΄΅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